Eclipse Ti-U inverted microscope (Nikon), was built on a MK26 vibration isolation table (Minus k) and enclosed inside a Faraday cage. The stage was stabilized by a kinematic mount from an aluminium top-plate to a 12 mm M-461-XY-M stage (Newport) fixed to an aluminium underplate and adjusted by micrometers to align the optical axis. Samples are positioned by two DM-13L lockable differential micrometers (Newport) mounted horizontally on the underplate at 45 degrees to the microscope eyepiece, tensioned by steel tensators to hardened steel stops on an aluminium block holding a 30 μm XY P-733.2DD piezoelectric drive (PI) with a plastic push-in dish mount for 35 mm dishes (Corning). Nanopipets are clamped vertically into a v-groove on an acrylic pipette holder on a 25 μm P-753 piezoelectric drive (PI) mounted below the current amplifier headstage (Axopatch 200B, Molecular Devices), both held to a 25mm M-462-X-M crossed-roller bearing translation stage (Newport) driven by a lead-screw 25mm M-112.1DG motor (PI), kept to one extreme of yaw by a tensator. Pairs of nanopipets were made by a P-2000 puller (Sutter), pulling 10 cm long, 0.5/1.0 mm inner/outer diameter fire-polished borosilicate glass capillaries with filaments (Intracel control sequence ascertains the ion current in bulk solution while shifting the horizontal sample position, then lowers the nanopipet to register the heights at which the ion current decreases by set fractions, typically 0.3% and 2%, before repeating the cycle. The approach control sequence records ion current at many heights as the nanopipet is lowered. Approaches to HpL cells also alternated the changes in height between increases and decreases, verifying that the cells responded elastically in the ranges assayed.
Computation
All curves are computed parametrically in terms of the tip-surface gap and the graphs of intrinsic and direct stress show the full range -many cell types would be fully compressed at lower total stresses than these curves reach. The force curves are calculated by multiplying the stress by the area of the tip face, evaluated from the conserved ratio of wall thickness to inner diameter in nanopipets pulled from glass capillaries. The parametric equations for fitting approach curves to cells described in the main text may be summarised in terms of the functions defined there as Images of topographic and stiffness maps were rendered using the Gwyddion scanning probe microscopy software suite. 4 The fits in Figs. 2 and S2 are representative of 16, 37 and 11 approaches for HN, HpL, and HMF cells respectively. Fourteen of the sixteen HN approaches required the dual stiffness model; the other two must have assayed points on the cell surface that were directly attached to the cytoskeleton. To avoid singularities in stiffness maps including substrate we limit gap-corrected height difference fields to a non-zero minimum of 1 nm. The HN maps in Figs. 3, S3 & S4 are representative of eleven scans, two of which were non-independent zooms not repeated in the averages quoted in the main text. The highest parts of these cells were pushed down by around 200 nm. The stiffness maps of HpL cells in Figs. 3 and S5 are a special case where the pairs of height measurements were not acquired during a single scan but were instead determined from two consecutive scans. We linearly aligned these pairs of topographies by reference to the substrate which in these circumstances already accounts for the difference in pipette-cell gap and slight thermal drift. However, in between the two scans for Fig. 3 (c) the cell actively moved upwards in a few places, creating point artifacts of high stiffness. In order to prevent these from impairing contrast we have limited the stiffness scale of this particular map to three times the root mean square value. This issue does not affect any of the other stiffness maps, whose pairs of height measurements were acquired in rapid succession at each point of single scans, an improved method. The two HpL maps in Fig. S5 are independent scans; the absolute height of the substrate in the right-hand panel was determined by reference to an earlier scan. The HMF maps in Figs. S6 & S7 are representative of seven scans, three of which were non-independent zooms not repeated in the averages quoted in the main text. Due to noise in the ion current some scans have two or three outlying height measurements that rise more than 1 µm above the surrounding topography. To improve contrast it is routine in ICM imaging to replace these spikes with averages of the surrounding heights, a minor correction as illustrated by the similarity of Figs. 3(f) and S6. For the purpose of illustration the latter topography is left uncorrected for the effect of active cell movement during the scan, which creates mismatches between the bands of measurement points. Where discernible, we minimize these topographic mismatches by piece-wise linear regression of the stripe differences, retaining the original fields of measured height differences for the stiffness map calculations.
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Materials
All chemicals were reagent grade and used as supplied. Solutions were filtered by Anotop 0.02 µm filters (Whatman). All measurements were performed in polystyrene dishes (Corning), unless otherwise noted.
Cells
Hippocampal neurons: HN cells were cultured in Neurobasal A/B27 based medium on an astrocyte feeder layer plated on 19 mm glass coverslips covered with poly-D-lysine 5 having been isolated from humanely killed P0-P2 rats. 6 The standard extracellular solution used in experiments on hippocampal neurons contained 125 mM NaCl, 2.5 mM KCl, 2 mM MgCl2, 2 mM CaCl2, 30 mM glucose, 0.01 mM NBQX, 0.05 mM APV, and 25 mM HEPES (pH 7.4). HpL neuronal cells: The HpL cell line is derived from mouse hippocampal neurons transformed by SV40 7 and is also known as P4. These cells were grown in 75 cm 2 flasks with OptiMEM (Invitrogen) plus 10% fetal bovine serum, 0.5% penicillin, 0.5% streptomycin in humid air at 37˚C, 5% CO2. For ICM experiments the cells were cultured to 70-90% confluence in 35 mm culture dishes (Corning) with 14 mm glass microwell, number 1 thickness cover glass (MatTek). Scans were conducted in Leibovitz-15 (L15) medium (Invitrogen), 1-2 days after plating. Mammary fibroblasts: Normal human mammary fibroblasts were cultured as previously described 8 with L15 medium as the bath solution for ICM experiments. 
